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Mice lacking a Y chromosome can procreate if they overexpress two genes encoded on other chromosomes and are helped along with an assisted-reproduction technique, according to a new study from Yasuhiro Yamauchi et al. [1] .
In a previous study, Yamauchi et al. found that only two genes on the Y chromosome, Sry and Eif2s3y, are essential for reproduction in the assisted form. To show this, the researchers generated transgenic mice with one X and no Y and then expressed Sry and Eif2s3y in these mice. The mice did not produce mature sperm but yielded some round, spermatid-like cells. These cells could be used to fertilize an oocyte and produce offspring with a technique called ROSI (round spermatid injection).
Sry (sex-determining region Y), a transcription factor, sets in motion the sex determination program and Eif2s3y, a translation initiation factor, is involved in spermatogenesis. Like many Y chromosome genes, both Sry and Eif2s3y have counterparts on other chromosomes. Sry operates by activating the related gene Sox9 on chromosome 17, and Eif2s3y has a homolog on the X chromosome, Eif2s3x. In the new study [1] , Yamauchi et al. generated mice lacking the Y and all of its genes, but overexpressing Sox9 and Eif2s3x.
Most of the resulting mice (35 out of 48) had testicular defects and essentially no germ cells, but the rest produced round spermatids. These round spermatids yielded offpsring when injected into oocytes using ROSI. It seems that Eif2s3x and Eif2s3y are interchangeable during spermatogenesis, but have evolved distinct expression levels-exactly why is unclear, but the findings fit roughly with the idea that homologous genes on the X and Y are in competition, promoting the fitness of sperm containing a particular homolog. For this gene pair it is the Y gene, not the X gene, that seems stronger.
Such conflict between the sex chromosomes may be one factor keeping the Y alive through evolutionary time-though a few mammals seem to do just fine without this diminutive chromosome, such as the mole vole Ellobius talpinus. 
